C
OMPLETE absence, or varying degrees of sparseness, of normal hair covering has been noted in several species including humans, horses, cattle, swine, goats, dogs, moles, rabbits, house mice, deer mice, and rats. A detailed study of the genetics and histology of nakedness in these species has been presented by David 2 . The mink (Mustela vison) can be added to the list: by World War II, at which time the domestication of this fur bearer was well-advanced, several commercial ranchers had reported the appearance of naked individuals in their herds. The author has made brief mention of this character elsewhere 4 . One of the "nakeds" in this species will be dealt with here in more detail.
Lack of the expected hair coat as an hereditary anomaly in farm animals seems to have been investigated first by Cole 1 who reported calves born with a sparse first coat but subsequently became normal. In this respect naked in the ranch mink is comparable to that of cattle. The hypotrichosis juvenilis in the house mouse, described by Loeffler 3 , is phenotypically more similar to naked in the mink since both have a coat consisting of "thin, fuzzy, curly hairs" as juveniles, and the adult fur is entirely normal. However, naked in the mink is not identical in either inheritance or phenotype with the nakeds of any of the species reviewed.
Description
Mink kits destined to exhibit the naked character cannot be distinguished from their normal sibs at birth. Within a week, however, non-nakeds are covered with short fur, while nakeds have only a few hairs or none at all, and the skin is already showing wrinkles (Figure 1 ) that become accentuated with time. At two weeks the nakeds are considerably smaller than normal littermates, and their rate of growth declines thereafter. They behave in a timid manner and assume a defensive posture ( Figure 1 ) when approached by strangers. Naked animals never become aggressive on provocation as is characteristic of the species.
Few nakeds live longer than 10 weeks, but by this age they have appreciable fur on the extremities. The vibrissae, teeth, and nails are normal. Beginning with the adult coat, which starts to appear in late August or early September when the young of the year are approximately four months old, the naked survivors grow a pelage that is normal in all respects except size. However, all will have died by the end of November; the largest of them never attains more than half the size expected of the average domestic mink.
Breeding Results
Mink displaying the naked phenotype were first brought to the attention of the writer in 1946 by the late Messrs. Benedict and Pfaflin of Fort Atkinson, Wisconsin. Two litters born that year in their Royal Pastel (bb) group contained small, wrinkled, near-naked kits along with normal sibs. The parents of one litter were related to male 420 through several lines of descent; the other litter had male 420 as a maternal great-grandparent but was sired by a mink from another ranch. Both sets of parents were donated to this laboratory where mink are maintained in a manner essentially comparable to that of a commercial ranch. All nakeds of this type are descendants of this single introduction. Commencing with the 1947 whelping season, the above mentioned pairs continued to produce some naked young as long as they remained in the breeding herd. From time to time normal offspring of these parents, and other parents of like constitution in this respect, were test-mated to appropriate individuals to determine whether or not they produced naked young. The "naked producing" unit maintained over a 25-year period was obtained by this procedure.
As is shown in Table I , 54 litters resulted from matings of normal parents known to have produced naked young for a total of 172 normals to 52 nakeds. This is a close approximation of a 3:1 ratio of non-naked to naked. At some time during their breeding life certain parents from this group were mated to mink derived from sources where nakeds had never been observed: the result was 11 litters containing 48 normal and no naked offspring. Both sexes were represented in approximately equal numbers in the nakeds. It appears evident that this naked results from homozygosity for an autosomal recessive gene, and n is suggested as an appropriate symbol. Further, premature death may be deemed a pleiotropism of the gene since all nn mink die before reaching reproductive age.
Individuals phenotypically similar to nn mink (including early death) have been observed in most of the popular color-phase groups in commercial herds across this country and abroad. Breeders have consistently discarded parents, normal sibs and half-sibs, etc., of naked kits, yet the character continues to appear. This suggests a high incidence of n in one or more of the several early mutant color phases that became components of the breeding isolates (color-phase groups) found on present day mink ranches.
Summary
One of the naked phenotypes in the domestic mink (Mustela vison) has been described. Breeding data indicate that the character results from homozygosity for the naked gene, n. This gene may be considered a semilethal since nn individuals, naked as juveniles, consistently fail to survive to the age of sexual maturity. T HE question has been raised as to how to distinguish between low percentage mosaics and leucocyte culturing anomalies. Let us examine two cases. R.W. No. 150,403 is a 15 year old white female, 60.5 inches tall and weighing 97.5 pounds. Breasts and pubic hair are developed and she started to menstruate late in her 14th year. She has slanted eyes, epicanthus, narrow, highly arched palate, tongue not furrowed in the ordinary sense, but the surface, when protruded, breaks into many short, irregular furrows oriented in all directions. The nose bridge is flat and hypertelorism is present. Teeth are small and upper lateral incisors are missing.
Fingers are inclined to be stubby at the tips. The little fingers are curved inward. The hands are squared and w?,ll padded on the palms with a dry and deeply wrinkled skin. The feet are flat and the belly bulged. The head is held forward.
R.W. has a sharp systolic murmur, and does not speak
The author is director, Research Division, Central State Hospital, Milledgeville, Georgia 31061. distinctly. She is mentally retarded with an I.Q. recorded as 30. She cannot tie her shoestrings. R.W. appeared to be one of those exceptional individuals, known to most technicians, whose leucocytes are very difficult to culture. When her leucocytes were first successfully karyotyped in November 1968 , and subsequently in December 1968 , February 1969 , and June 1969 there was discovered what appeared to be a possible multiple mosaic (see Table I ). There was one cell line with missing G chromosomes combined with triple XXX's and another involving a missing X chromosome. The triple X could have arisen by nondisjunction from cells that also produced the XO type. The alternative explanation to a variable X-and G-based mosaic was an idiosyncratic tendency of the leucocytes of R.W. to lag-and-loss. R W. was not on psychotropic medication, which would seem to rule out chromosomal damage due to drugs. On December 18, 1969 she was reported to have hepatitis, and this might be thought by some to possibly be related to the fact that the leucocytes cultured January 30, 1970 did not grow. However, the subsequent cultures of June 16, 1970 and March 12, 1971 also did not grow, making it appear that the patient's bout with hepatitis was probably not contributory to the failure of her leucocyte cultures. Furthermore, six of her cultures out of a total of 17 did not grow, a fact that may be related to her high percentage of anomalous karyotypes.
The time lapse between the two occurrences of -GXXX is 258 days and between the four cases of
